Functional characterization of the transcriptional regulatory elements of three highly expressed constitutive genes in the jewel wasp, Nasonia vitripennis.
The jewel wasp, Nasonia vitripennis Ashmead (Hymenoptera: Pteromalidae), is an easily reared parasitoid that is providing an ever increasingly malleable model for examining the biology and genetics of Hymenoptera. Utilizing genomic and transcriptome resources, 5' upstream transcriptional regulatory sequences (TREs) from three highly expressed genes were identified and cloned. Criteria for TRE selection included the presence of an adjacent gene 5' of the translation initiation site. One gene was methylated whereas the other two were nonmethylated. Each TRE, heat-shock protein 70 (hsp70), activator of 90 kDa hsp ATPase protein 1 (hsp90A), and lipid storage droplet surface-binding protein 1 (lsdp) was linked with enhanced green fluorescent protein (EGFP) coding sequence and cloned into both pDP9e somatic and piggyBac germline transformation vectors. EGFP expression patterns under control of each TRE were compared with patterns of DsRed fluorescence produced from the transformation vector cassette. Functional activity of each TRE was observed in cultured Spodoptera frugiperda 9 (Sf9) cells and Drosophila melanogaster as well as in N. vitripennis embryos demonstrating that all three sequences had functional transcriptional regulatory activity in three different insect orders. Identification and functional characterization of these three TREs will provide critical and necessary resources for further genetic analyses of N. vitripennis, Hymenoptera and other insects.